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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re application of: Lustig ex al. 
Serial No. Q%m5-fitt 



Filed: November 21, 1997 



For; Nuclear Hormone Receptor Drug 
Screens 



Group Art Unit: 1646 
Examiner: 'Pak, M. 
Attorney Docket No. T97-012 



DECLARATION UNDER RULE 132 
I, Keith R, Yamamoto, declare and state as follows: 

1 . I am a Professor of Biochemistry- in the Department of Biochemistry and Biophysics at the 
University of California, San Francisco (UCSF) , and also serve as Director of the Biochemistry and 
Molecular Biology Program., and Chairman of the Department of Cellular and Molecular Pharmacology 
at UCSF. I have been a member of the American Academy of Arts and Sciences since 1 989 and a 
member ofthe National Academy of Sciences since 1990. Over decades of research in cell biologv I 
have been presented numerous nationally recognized honors and awards, have served and continue' to 
serve on numerous academic editorial boards and numerous federal government public advisory 
committees. I am a recognized expert in the field of cell biology and have authored hundreds of 
publications in this field. I serve as member of the scientific advisory board of Tularin Inc.. the assignee 
of this application. ^ 

2. Heery et al. (1997, Nature 387,733-36) describes three experiments: the first is an in vivo ycast-based 
two-hybrid experiment wherein a DNA-binding domain fusion protein comprising LXXLL motifs 
actuated transcription through a ligand-bindmg domain of an estrogen receptor (Fig I) The second 
experiment w a GST pull-down experiment wherein GST-ER fusion proteins pulled down in vitro 
translated S-labeled natural-sequence SRC-i proteins, but not otherwise identical mutant-sequence 
SRC-1 proteins wherein all four functional LXXLL motifs were disabled (Fig.3a). In this experiment 
the natural sequence SRC- 1 pull down was inhibited by uM concentrations of LXXLL peptides ' 
(Fig.,b). The third experiment showed that natural SRC-1 but notmutant SRC-1 increased activation of 
estrogen receptor in HeLa cells transiently transfected with a reporter plasmid CFig 3c) 

vitro L^T e T Skme ^ n VV0Uld T He£ry t0 SUgg6St th£ feaSibiIit >- °f assaying direct, in 

% itro LXXLL peptide binding to punfied receptor; in fact, to one skilled in the art, Heorv suggests the 
opposite - that such an assay would not be feasible. First. Heery provides no data suggesting an 
LXXLL peptide can directly bind the receptor. Heery= s two-hybrid transcriptional activation is 
performed ^thin yeast cells, the GST-pull down assay is performed in a crude cellular lysate and the 
tilird, transient transection experiment is cell-based. One skilled in the art would recognize that all of 
these experiment* report both higher and lower order complex formation and that none of th«n implies 
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direci peptide-receptor binding. 

Similarly, none of Heery-s data imply that an LXXLL peptide is sufficient to bind The receptor; 
in fact, they suggest the opposite. For example, one skilled in the an would recognize that Heery does ' 
not report any GST-pull down of an LXXLL peptide, nor any data wherein a single LXXLL motif was 
disrupted, but only wherein all four were disrupted. In fact, one skilled in the art would conclude that 
the authors failure to provide such data suggests that single LXXLL-motif disruptions may not have 
worked. In fret, this negative inference is further compelled by the subsequent inhibition experiments 
wherein the authors only report data wherein uM concentrations of peptide were required to inhibit pull 
down - orders of magnitude, higher than the amount of the SRC-1 protein present (the disclosed in vitro 
transcriptional yield is on the order of a few rjM). One skilled in the art would conclude that the 
disproportionately high concentration of peptide necessary to inhibit SRC-] pull down suggests that 
LXXLL peptides do not provide sufficient receptor binding affinity to permit a direct, binding assay 

In short, none of Heery=s daTa suggest that the single peptides would be able to directly bind 
purified receptor proteins. Viewed through the eyes of one skilled in the art. Heery' teaches away from 
an assay that relies on direct, in vitro, ligand-dependent LXXLL peptide binding to purified receptor, 
particularly one that requires lower, particularly sub-micromolar peptide concentrations. 

3. In fact, when the project that led to this invention was first proposed over five vears ago. neither I 
nor Steven McKnight, serving as scientific advisors, expected the ligand-dependcnt NHR binding assay 
to work with small pepude sensors as clamed. At the time, Tularik Inc. was seeking to set up a 
commercial assay for NHR ligands and we felt that existing assay formats, such as the gel-based 
coactivator dependent receptor ligand assay (Krey et al.. 1 997 : Mol Endocrinol 1 1, 779-791) were not 
suitable for high-throughput applications. Dr. McKnight and I were well aware of publications 
including the cued Heery et al, which had attempted to characterize NHR - coactivator binding' 
requirements, and had identified coactivator regions necessary for binding. After carefully reviewin° 

slTl U ™ ? Vr ""f ^ CVidenCe Pr ° vided by th6Se P a " er5 did not *« ^all 

angU. LXXLL-motif peptides would be sufficient to bind receptor in a ligand-dependent maimer 

sufficient ro construct a binding assay as claimed. In fact, as noted above, we inferred the opposite B 

flat Heery-s failure to provide any direct binding evidence and their disclosure that orders of magnate 

higher concentrations of peptides were necessary to inhibit coactivator pull-down, surest to usTkilled 

in the art that such small peptides did not, and would not, provide sufficient binding specificity and 

MckXh'T" 4 3 bi , ndkl§ 33 Ckimed - Hence ' » revie ^ «K«ing, bolhPr. 

McKnight and I communicated our pessimistic assessment of the likelihood of succeeding with the 

proposed assay development project. ^ 

I hereby declare that all statements made herein 0 f my 0 wn knowledge are true and that all 

madeTt iTi* ff™? °* ^ *f * * ^ ^ further * at the ^ statement, are 

made w,th the knowledge that willful false statements and the like so made are punishable by fine or 

imprisonment or both, under Section 1001 of Title 18 of the United States Code and that such willful 

false statements may jeopardize the validity^ the application and any patent issuing therefrom. ' 

Date: August 29, 2002 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
In re application of; Lustig et al. 
Serial No. 08/975,614 
Filed: November 21, 1997 

For: Nuclear Hormone Receptor Drug 

Screens 



DECLARATION UNDER RULE 132 
I, Jin-Loijg Chen, declare and state as follows: 

1 . I am a Director of Biology at Tularik Inc, the assignee of the above application. I am an 
expert in the field of cell biology, with particular expertise in nuclear hormone receptor biology. I 
am a coinventor of the above application, I hold a Ph.D. in Molecular Biology from the 
University of California at Berkeley. 

2. Hecry et al (1997, Nature 387,733-36) describes three experiments: the first is an in vivo 
yeast-based two-hybrid experiment wherein a DNA-binding domain fusion protein comprising 
LXXLL motifs activated transcription through.a ligand-binding domain of an estrogen receptor 
(Fig. 1). The second experiment is a GST pull-down experiment wherein GST-ER fusion proteins 
pulled down in vitro translated 3 *S-labeltd natural-sequence SRC-1 proteins, but not otherwise 
identical mutant-sequence SRC-1 proteins wherein all four functional LXXLL motifs were 
disabled (Fig.3a). In this experiment, the natural sequence SRC-1 pull down was inhibited by 
uM concentrations of LXXLL peptides (Fig.3b). The third experiment showed that natural 
SRC-1 but not mutant SRC-1 increased activation of estrogen receptor in HeLa cells transiently 
iransfected with a reporter plastnid (Fig, 3c). 

One skilled in the art would not construe Heery to suggest the feasibility of assaying 
direct, in vitro LXXLL peptide binding to purified receptor; in fact, to one skilled in the art, 
Heery suggests the opposite - that such an assay would not be feasible. First, Heery provides no 
data, suggesting an LXXLL peptide can directly bind the receptor. Heery^s two-hybrid 
transcriptional activation is performed within yeast cells, the GST-pull down assay is performed 
jn a crude cellular lysate, and the third, transient transfectioa experiment is cell-based. One skilled 
in the art would recognize that all of these experiments report both higher and lower order . 
complex formation and that none of them implies direct peptide-reccptor binding. 

Similarly, none of Heery^s data imply that an. LXXLL peptide is sufficient to bind the 
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receptor- in fact, they suggest the opposite. For example, one skilled in the art would recognize 
SKoes notion any GST-pull down of an LXXLL peptide, nor 
single LXXLL motif was disrupted but only wherein all lour were disrupted. In fact, one skilled 
in the art would conclude that the author's failure to provide such data suggests that single 
LXXLL-motif disruptions may not have worked. In fact, this negative inference is fiirther 
compelled by the subsequent inhibition experiments, wherein the authors only report data 
wherein uM concentrations of peptide were required to inhibit pull down - orders of magrurude 
higher than the amount of the SRC-1 protein present (the disclosed in vitro transcriptional yield 
is on the order of a few nM). One skilled in the art would conclude that the disproportionately 
high concentration of peptide necessary to inhibit SRC-1 pull down suggests that LXXLL 
peptides do not provide sufficient receptor binding affinity to permit a direct, binding assay. 

In fact, our own data showed that there is no necessary correlation between inhibitory 
activity and receptor binding. For example, SRC 1 427-1440 is reportedly inhibitory in Heery=s 
coactivator - NHR binding inhibition assay (Fig.3a), yet we found the exact same peptide 
insufficient to directly bind three different receptors in our binding assay (Specification, p.6, lines 
24-27). 

In short, none of He.ery=s data suggest that the single peptides would be able to directly 
bind purified receptor proteins. Viewed through the eyes of one skilled in the art, Heery teaches 
away from an assay that relies on direct, in vitro, ligand-dependent LXXLL peptide binding to 
purified receptor, particularly one that requires lower, particularly sub-micromolar peptide 
concentrations. 

3. In fact, when the project that led to this invention was first proposed over five years ago, 
neither T nor Professors Keith Yamamoto and Steven McKnight, expected the ligand-dependent 
NI-IR binding assay to work with small peptide sensors as claimed. At the time, Tukrik Inc. was 
seeking to set up a commercial assay for NHR ligands and we felt that existing assay formats, 
such as the gel-based coactivator dependent receptor ligand assay (Krey et al.. 1997, Mol 
Endocrinol 1 1, 779-791), were not suitable for high-throughput applications. Drs. McKnight, 
Yamamoto and I were well aware of publications, including the cited Hcexy et al., which had 
attempted to characterize NHR - coactivator binding requirements, and had identified coactivator 
regions necessary for binding. After carefully reviewing these publications, we concluded that 
the evidence provided by these papers did not suggest thai small single LXXLL-motif peptides 
would be sufficient to bind receptor in a ligand-dependent manner sufficient to construct a 
binding assay as claimed. In fact, as noted above, we inferred the opposite B that Heery=s 
failure to provide any direct binding evidence and dieir disclosure that orders of magnitute higher 
concentrations of peptides were necessary to inhibit coactivator pull-down ! suggest to us skilled 
in the art that such small peptides did not, and would not, provide sufficient binding specificity 
and affinity to construct a direct binding assay as claimed. Hence, at the project review meeting, 
Drs. McKnight. Yamamoto and I communicated our pessimistic assessment of the likelihood of 
succeeding with the proposed assay development project. 



4. Our patent application teaches that L1-L3 are independently selected from hydrophobic amino 
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acids preferably leucine or isoleucine, more preferably leucine. See Speoficauon, 26 ' 
28 ThTclaimed methods require a peptide which provides direct, m vrtro hgand-d«p«id«t 
bLI g toVSwtar hormone receptor. The Specification exemplifies me sensors 
w5h a wide variety of suitable exemplary peptides with several receptor,. Specification pj 
line 23 - p.7, line 11 . Though our exemplified list focused on our preferred embodiment wherein 
Lr U are leucine, we have in fact successfully practiced the claimed assay wherein L r 1* 
noa-Jeucine hydrophobic amino acids, such as isoleucine and valine (see attachment e.g. TUK- 
1620-20, 1621-23, 1620-23). 

I hereby declare that all statements made herein of my own knowledge are true and that all 
statements made on information and belief arc believed to be true; and further that these 
statements arc made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 18. of the United States 
Code and that such willful false statements may jeopardize the validity of the application and 
any patent issuing therefrom. 



Date: August 29, 2002 
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Peptide Activity in FF Assay 
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Peptide Activity in FP Assay 
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peptide Activity in FP Assay 
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